ABSTRACT A national survey of the incidence of nasal cancer in England and Wales during the period 1963-7 with special reference to occupation confirmed the well-known increases in incidence of nasal cancer in cabinet makers and wood machinists, together with the absence of any significant increase in carpenters and joiners, and the increases in boot and shoe operatives and repairers, and in nickel smelters in South Wales. The significant excesses of cases found among coalminers, furnacemen in the gas, coke, and chemical industry, and furnacemen and labourers in foundries may be associated with exposure to coal and coke dust or may be spurious. No excess of nasal cancer was found among male textile workers. Excesses of uncertain significance were found among tailors and dressmakers, bakers and pastry cooks, and printers. Apart from the well-known relationships between adenocarcinoma and work in the furniture and footwear industries there is no definite indication in this survey of any association between a particular histological type of nasal tumour and occupation in England and Wales. all cases of malignant neoplasm of the nose, nasal cavities, middle ear, and accessory sinuses (ICD code 160)6 registered in England and Wales during the five-year period 1963-7. These forms include details of the hospital in which the patient was treated. The hospitals were contacted and invited to notify for each patient the name and address of the general practitioner and any occupational data that had been recorded in the notes. The consultant pathologists at the hospital were asked to send histological material to one of us (RHC) wherever possible so that the classification of the tumours could be standardised.
In 1965 Hadfield and Macbeth' noted an association between adenocarcinoma of the nasal cavity and work in the furniture industry in Buckinghamshire. Subsequent epidemiological surveys have shown that the development of these tumours is a risk associated with the inhalation of wood dust by workers in the furniture industry throughout England and Wales and many other countries but not among carpenters.2 3 Nasal carcinomas of various histological types and especially adenocarcinoma are also prevalent among those operatives in Britain (chiefly men) who carry out dusty work in the manufacture and repair of boots and shoes. 4 Recently, shoemakers and shoe repairers in the province of Florence have also been found to be at risk in respect of adenocarcinoma.5
Methods
The Office of Population Censuses and Surveys provided copies of the cancer registration forms for all cases of malignant neoplasm of the nose, nasal cavities, middle ear, and accessory sinuses (ICD code 160)6 registered in England and Wales during the five-year period 1963-7. These forms include details of the hospital in which the patient was treated. The hospitals were contacted and invited to notify for each patient the name and address of the general practitioner and any occupational data that had been recorded in the notes. The consultant pathologists at the hospital were asked to send histological material to one of us (RHC) wherever possible so that the classification of the tumours could be standardised.
A letter to the general practitioner of each patient asked for permission to approach the patient, or if he had died a close relative, for information about the occupational history and smoking and snuffing habits. Where permission was granted a letter was sent explaining the purpose of the study and inviting the patient or relative to help us by giving full details of all occupations held from time of leaving school to the time of diagnosis of the tumour. The informants were also asked to complete a simple questionnaire on smoking and snuffing habits. Full identification details and the occupational, histological, and smoking and snuffing information obtained from the various postal inquiries were Table 3 gives an analysis of the sources of occupational information by sex. It was possible to obtain information from the patient or a relative in slightly over half of the patients (52-6%). The remaining information came either from hospital notes (8 1 %), hospital notes and death certificates (9 4 %), or death certificates only (6-6 %). Occasionally useful information was obtained from other sources-for example, the general practitioner. Where hospital notes and death certificates were the only sources of occupational data it was assumed that these approximated to the occupation at the time of the diagnosis The analysis confirmed the well-known excesses of nasal cancer among wood workers (VIII) and leather workers (IX). In addition significant excesses of cases were found among miners and quarrymen (II); furnace, forge, foundry and rolling mill workers (V); and clothing workers (XI). Significant deficits of cases were found among construction workers (XV), sales workers (XXII), administrators and managers (XXIV), and professional, technical workers, and artists (XXV). Significant excesses or deficits of cases also occurred in a few specific occupational groups in other orders. A more detailed account of these results follows.
Miners and quarrymen (occupational order II) All 48 patients with nasal cancer described as miners at the time their tumour was diagnosed or at the time of retirement except one (a slate miner) were workers in or about coal mines. Four were quarrymen (table 4) .
Among miners, a highly significant excess of cases were found among face workers (SIR* 430, p < 0 01).~~c ases registered *Standard incidence ratio (SIR) = px 1c00.
expected cases
As it is known that, at registration of death, information from relatives exaggerates the number of faceworkers, and a similar bias might have applied here, SIRs were also calculated for all men described as underground workers and for all men classified under the general heading of miners and other underground workers. In the group described as underground workers the excess ofcases was not significant (SIR 160, p > 0-05), but in the latter generic group a highly significant excess was shown (SIR 160, p < 0-01). The interpretation of these findings is discussed below. A significant excess of cases was found among men described as "printers" but in whom there was no further information about the exact nature of their job (SIR 534, p < 0 01). No excesses of cases were found among compositors or printing press workers, and when the printing trades were considered as a group the excess of cases did not reach the conventional limit of significance (SIR 187, p > 0 05). The findings may therefore be due to lack of information about the occupations of the affected "printers" sufficiently precise to permit accurate classification.
OCCUPATIONAL ORDERS WITH DEFICITS
Significant deficits of cases were noted among construction workers (XV), sales workers (XXII), administrators and managers (XXIV), and professional, technical workers, and artists (XXV).
So far as order XV is concerned the low SIR is almost entirely due to a deficit of men in the generic group of construction workers not elsewhere classified, but as there was an excess of cases in men described as labourers in the building industry ((order XVIII) SIR 186, p < 0 05) the deficiency is probably due to the misclassification of the occupations of some of the men. There was a deficit of cases among bricklayers and tilesetters in order XV. This contrasts with the finding of Bross et al,1' who found a significant excess of nasal cancers in brick masons admitted to the Roswell Park Memorial Institute.
Among sales workers (XXII) the principal deficits were among proprieters and managers and salesmen, while among administrators and managers (XXIV) the deficits were generally distributed. There was also a significant deficit of cases among clerks and cashiers (SIR = 63, p < 0 01), which was offset in part by an excess of people described as civil servants in order XXIII. Presumably these deficits of cases of nasal cancer reflect the fact that these groups of workers are not generally exposed to dust.
The deficit in order XXV is difficult to interpret because the cases are distributed among no fewer than 28 different occupations. It is worth noting that if the experience of laboratory workers is aggregated the SIR is 67 (9 observed, 13-4 expected; p > 0 05).
INFLUENCE OF OCCUPATION ON HISTOLOGICAL TYPE OF TUMOUR
Information about histological type of tumour was available in 808 (92-3 %) of the men and 339 (89-9 %) of the women in whom an occupational classification could be made respectively at diagnosis or on retirement (men) or for main occupation (women). When tables were made of occupational order versus histological type of tumour a significant excess of adenocarcinomas was shown (29 observed, 6-4 expected) in male woodworkers and among male leather workers (9 observed, 2-8 expected). An excess of anaplastic tumours among furnace and foundry men (6 observed, 3-1 expected) was due to the presence in the order of six Mond Nickel workers with this type of tumour. In women there were small excesses of adenocarcinomas in textile workers (5 observed, 2-3 expected) and in clothing workers (6 observed, 2-4 expected), which did not quite reach the conventional level of statistical significance. No corresponding excesses were found in men, and no other associations between occupation and histological type of tumour were found.
Discussion
The incidence of nasal cancer reported in this paper is similar to that published for various regional cancer registers in England and for Scotland in the monograph Cancer Incidence in Five Continents.'2 The higher incidence in men than in women (sex ratio 1-4:1) and the steep increase in incidence with age, the disease being extremely rare in people under 40 and virtually absent in childhood, have also been described. The figures given here underestimate the true incidence because the National Cancer Register from which the cases were derived is known to be incomplete. The extent of the underascertainment is not known precisely.
The most striking finding of the survey was the excess of cases of nasal cancer in coal miners, in furnacemen in the gas, coke, and chemical industries, and even when the Mond Nickel Company workers are excluded, in furnacemen in order V. All or almost all of these men had been heavily exposed to coal or coke dust. In other occupations exposed to coal or coke dust there was an excess among labourers in foundries and boiler firemen but not among labourers in coke and gas works. Only in the first of these occupations was the SIR significantly different from unity.
Although the consistency of these findings suggests a possible biological relationship between coal and coke dust and nasal cancer they might also be due to bias. In a proportion of the cases the attribution of the occupation of the patient had to be taken from the hospital records or from the death certificates (table 1) . So far as the latter of these is concerned direct comparisons have been made by the Registrar General in a sample of deaths between the occupational data given at death and that given at the preceding census.13 In this study it was found that in many occupations, particularly those that are physically demanding, such as mining and labouring, many men are so described at death registration who were not classified thus at the previous census. This is likely to stem from a net movement out of a relatively arduous group of occupations during a man's working life and the original arduous occupation being incorrectly recalled and named by the informant at registration of death. The effect of such a bias, which may also operate in relation to hospital records, is to inflate mortality ( In a previous study of nasal adenocarcinomasl7 a small excess of cases was found among male textile workers (order X) and clothing workers (order XI). More recently Ungzell et a118 found 14 textile workers in a series of 212 Swedish cases of squamous and undifferentiated nasal tumours but no definite conclusion was reached about the significance of this finding. In the present study there was no suggestion of an increased risk in male textile workers (order X, table 2) but a significant increase in SIR was noted in male tailors and dressmakers (order XI). The detailed occupational data derived from questionnaires and interviews showed that most men and women who had manufactured men's clothing regarded the work as dusty.
The evidence for a biological relationship between nasal cancer and the inhalation of flour remains inconclusive. Published reports are anecdotal.4 18 Although in this survey an excess of cases was found in bakers and pastry cooks, there was no parallel increase in flour millers. Among printers the association shown is not strong and may be a chance finding. It is worth noting, however, that in their study at the distribution of the US chemical industry in relation to cancer mortality, a higher than expected number of deaths from nasal cancer was found in Acheson, Cowdell, and Rang counties where printing ink was manufactured.'9
The analysis of occupation by histological type of tumour confirms the special risks of adenocarcinoma in workers in the furniture and boot and shoe industries. It gave no definite indication of any other association between a particular occupation and a specific histological type of tumour.
The approach to the epidemiology of nasal cancer used here has the advantage that it makes it possible to survey the whole spectrum of occupational experience in men. It has the disadvantage that it is subject to serious biases due to the comparability of definition of occupation at the census and in medical records in England and Wales and also is wasteful in that information about previous occupations cannot be used. A case-control study will be necessary to unravel further the relationship of this disease to environmental factors.
